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[0 O On the base of Physicl] Fourth Edition[ .the revision of this book is made consulting The Basic Requirement
of Teaching University Physics Course for Non-physical Major in University of Science and Engineering

[ Discussion Draft[] and constituted lastly by sub-committee of physics essential lecture teaching guidance for
non-physics specialty] Education Department .What in the book contains all of kernels required in the basic
requirement] moreover[] a certain amount of extension content is presented as well as for different majors. In the
revision this book keeps specialties such as logical system[] well-situated profundity and extensiond proper
capacity[] wide flexibility coming from the original vision of the book. Meanwhile[] it adds more contents in
following aspects] modern physics[] the annotation with modern viewpoints for classic physics .and the effects to
science and technology from the achievements of modern physics.[] [ This book has two volumes. In Volume |
[ it contains mechanics and electromagnetic. And in Volume [J .it contains Oscillationand undulationt] optics

[ theory of molecular dynamics and basic of thermodynamicsC] theory of relativity. quantum physics. There are
books The Applications of Physical Principle in Engineering and Technology Third Editiond [ The Analysis
and Solution for Exercises in Physics[] Fifth Editiond O Guidance for Learning Physics] Fifth Edition] and the
multimedia The Electronic Teaching P1&infin;for Physics[] Fifth Edition to form a complete set with this book.
[ This book can be the teaching material of the his her education for non-physical major in university of sciences
and engineering. It can also be selected as texts by the relevant fields of social sciences and natural seiences and read
by social readers at 1arge.
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Chapter 9 Oscillation 9-1 Simple Harmonic Motion, Amplitude, Period and Frequency, Phase 1. Simple harmonic
motion 2. Amplitude 3. Period and frequency 4. Phase 5. The solution of constant A and ¢ 9-2 Rotating Vector
9-3 Single Pendulum and the Physical Pendulum 1. Single pendulum 2.Physical pendulum 9-4 Energyin Simple
Harmonic Motion 9-5 Superposition of Simple Harmonic Motions 1. Superposition of two simple harmonic
motions with same frequency in the same direction 2. Superposition of two simple harmonic motions with the
same frequency in perpendicular direction 3.Superposition of several simple harmonic motions with the same
frequency in the same direction 4. Superposition of two simple harmonic motions with different frequency in the
same direction beat 9-6 Damped Oscillation, Forced Oscillation and Resonance 1. Damped oscillation 2. Forced
oscillation 3. Resonance 9-7 Electromagnetic Oscillation 1. Oscillation circuit, free electromagnetic oscillation
without damping 2. The equation of the free electromagnetic oscillation without damping 3. The energy of the free
electromagnetic oscillation without damping 9-8 The Brief Introduction of Non-linear System QUESTIONS
EXERCISES Chapter 10 Wave Motion 10-1 Several Concepts of Mechanical Wave 1. The formation of
mechanical wave 2. Transverse wave and the longitudinal wave 3. Wavelength, wave period and frequency, wave
speed 4. Wave line , wave surface , wave front 10-2 Wave Function of Simple Harmonic Wave 1. Wave function of
simple harmonic wave 2. The physical meaning of wave function 10-3 Energy in Wave Motion, Energy Flux
Density 1. The propagation of wave energy 2. Energy flux and energy flux density 10-4 Huygens Principle,
Diffraction and Interference of Waves 1. Huygens principle 2. The diffraction of waves 3. The interference of waves
10-5 Standing Waves 1. Formation of standing waves 2. Equation of standing waves 3. Phase jump 4. Energyin
standing waves 5. Normal modes of oscillation 10-6 Doppler Effect 1. Observer moving with velocity vo relative to
medium while wave source is at rest 2. Wave source moving with velocity Vs relative to the medium toward,while
observer is at rest 3. Wave source and observer moving simultaneously relative to the medium 10-7 Plane
Electromagnetic Waves 1. Generation and propagation of electromagnetic waves 2. Characteristics of plane
electromagnetic waves 3. Energy in electromagnetic waves 4. The electromagnetic spectrum 10-8 Sound Wave,
Ultrasonic Wave and Infrasonic Wave 1. The sound wave 2. Ultrasonic wave 3. Infrasonic wave QUESTIONS
EXERCISES Chapter 11 Optics 11-1 Coherent Light 11-2 Young's Double-slit Interference, LIoyd Mirror 1.
Yong's double-slit interference 2. The effect of the slit width to the fringes, space coherence 3. Lloyd mirror 11-3
Optical Path, Film Interference 1. Optical path 2. The lens does not introduce the additional optical path difference
3. Interferencein thin film 4. Equalinclination interference 11-4 Wedge, Newton's Ring 1. Wedge 2. Newton's ring
11-5 Michelson Interferometer, Time Coherence 1. Michelson interferometer 2. Time coherence 11-6 The
Diffraction of Light 1. The diffraction phenomenon oflight 2. Huygens-Fresnelprinciple 3. Fresnel diffraction and
Fraunhofer diffraction 11-7 Single-slit Diffraction [0 (0 Chapter 12 Gas Kinetics Chapter 13 Fundamentals of
thermodynamics Chapter 14 Theory of Relativity Chapter 15 Quantum Physics
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0000 OO0 Fromthe Clausius expression of the second law of thermodynamics we already know that a
high temperatureobject would automatically transport heat to a low temperature object,whereas a low temperature
object would notautomatically transport heat to a high temperature object. If we treat the heat flow from a high
temperature objectto a low temperature object as the forward process and the heat flow from a low temperature
object to a hightemperature object as the reverse process, obviously, the reverse process can not go on
automatically. That is tosay,if we want to transfer heat from a low temperature object to a high temperature object
the exterior must neces-sarily do work on the system consisting of the high and low temperature objects. As a result
of the work done bythe exterior,the environment of the exterior would have to change (such as energy would have
to be consumedand so on). Therefore, under the circumstances that the exterior environment does not change, the
processes ofheat transport is irreversible. The analysis above on the irreversibility of the processes is based on heat
transport between high and lowtemperature objects. In fact the conversion between heat and work is also of
irreversibility. For example, throughfriction, work can be completely converted into heat, but heat can not be
completely converted into work withoutcausing other changes. If we take the conversion of work into heat as the
forward process and the conversion ofheat into work as the reverse process, then under the circumstances of no
other changes the conversion betweenwork and heat is also irreversible. In nature,there are numerous discussions
of the reversibility and irreversibility of thermodynamic processes,we must understand them right. The definition of
the reversible and irreversible processes is as follows: in aprocess of the change of state of a system, if the reverse
process can repeat every state of the forwardprocess without causing other changes, such a process is called the
reversible process. Conversely, underthe condition of not causing other changes, the reverse process can not repeat
every state of the forwardprocess,or the repetition must cause other changes, such a process is called the irreversible
process. What is the condition of realizing a reversible process? Only if the process of the change of the state of
thesystem is an infinitely slowly quasi-static process and in the process there is no effect of energy dissipation.
Thenthe process that the system is going through is a reversible process,otherwise it is an irreversible process. We
givean example as follows.
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